• Patient is simulated and treated during the deep inspiration phase of the breathing cycle.
Anatomic changes:
• Air is drawn into the thoracic cavity • Diaphragm contracts and descends • Abdomen is forced inferiorly and anteriorly • Intercostal muscles contract Heart displaced posteriorly, inferiorly, and to the right.
Anatomic Changes During DIBH -Heart
• Heart displacement during DIBH results in less heart volume included in breast radiation fields.
How much less?
• Comsa et al. (2014) reported maximum linear distances of heart within tangential breast fields was 1.6 cm for FB and 0.4 cm for DIBH.
>1 cm
• Other studies have reported decreases in several additional dosevolume metrics, e.g., Comsa et al. 2014.
Dosimetric Consequences of DIBH -Heart
• Numerous studies have demonstrated a decrease in mean heart dose of 37%-75% for FB versus DIBH (review by Latty et al. 2014).
Metric FB DIBH Mean Dose (Gy)
3.05 ± 1.12 1.16 ± 0.39 V 30Gy (%) 2 ± 2 0.04 ± 0.07 V 10Gy (%) 6 ± 3 0.9 ± 0.9
Data from • Similar findings were reported in other studies, e.g., Remouchamps et al. (2003) • During DIBH:
-The heart is displaced, increasing the distance between the heart and the breast/chest wall tissue. -Air is drawn into the thoracic cavity, increasing the total lung volume.
• These anatomic changes lead to improved dose volume metrics for both the heart and the lungs for DIBH compared with FB breast radiation therapy. • H.D. Nissen, A.L. Appelt, "Improved heart, lung and target dose with deep inspiration breath hold in a large clinical series of breast cancer patients," Radiother Oncol 106, 28-32 (2013).
Summary
• V.M. Remouchamps, F.A. Vicini, M.B. Sharpe, L.L. Kestin, A.A. Martinez, J.W. Wong, "Significant reductions in heart and lung doses using deep inspiration breath hold with active breathing control and intensity-modulated radiation therapy for patients treated with locoregional breast irradiation," Int J Radiat Oncol 55, 392-406 (2003) .
